Two potent transactivation domains in the C-terminal region of human NANOG mediate transcriptional activation in human embryonic carcinoma cells.
The core embryonic stem cell transcription factors Oct4, Sox2, and Nanog are expressed in germ cell tumors (GCTs) and have been proposed to play a regulatory role in tumorigenesis. However, little is known about the mechanism of regulation of tumorigenesis by the complicated network of these proteins. Nanog is a novel homeobox-containing transcription factor that is expressed in pluripotent cells as well as GCTs. To understand the molecular and functional role of human NANOG (hNANOG) in germ cells, mutagenesis of the C-terminal domain (CD) of hNANOG and transient transfection assays in NCCIT human embryonic carcinoma cells were carried out to identify critical transactivation motifs. We divided the CD into three putative functional subdomains, CD1, tryptophan-repeat (WR) subdomain, and CD2. WR subdomain and CD2 independently contained transcriptional potential and, in combination, had a synergistic effect on transcriptional activity, while CD1 was transcriptionally inactive. The glutamine (Q) motif in WR subdomain, and multiple acidic residues in CD2 were required for maximal and synergistic transcriptional activation by the hNANOG CD. The results of the current study contribute to a better understanding of the complicated molecular machinery of stem cell transcription factors and their role in unregulated proliferation in germ cell tumorigenesis.